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1. Introduction

1.1 What is LSN50 LoRa Sensor Node

LSN50 is a Long Range LoRaWAN Sensor Node. It is designed for outdoor data logging and
powered by Li/SOCI2 battery for long term use and secure data transmission. It is designed
to facilitate developers to quickly deploy industrial level LoRa and loT solutions. It helps
users to turn the idea into a practical application and make the Internet of Things a reality. It
is easy to program, create and connect your things everywhere.

It is based on SX1276/SX1278 allows the user to send data and reach extremely long ranges
at low data-rates. It provides ultra-long range spread spectrum communication and high
interference immunity whilst minimizing current consumption. It targets professional
wireless sensor network applications such as irrigation systems, smart metering, smart cities,
smartphone detection, building automation, and so on.

LSN50 uses STM3210x chip from ST, STMLOx is the ultra-low-power STM32L072xx
microcontrollers incorporate the connectivity power of the universal serial bus (USB 2.0
crystal-less) with the high-performance ARM® Cortex®-MO0+ 32-bit RISC core operating at a
32 MHz frequency, a memory protection unit (MPU), high-speed embedded memories (192
Kbytes of Flash program memory, 6 Kbytes of data EEPROM and 20 Kbytes of RAM) plus an
extensive range of enhanced 1/Os and peripherals.

LSN50 is an open source product, it is based on the STM32Cube HAL drivers and lots of
libraries can be found in ST site for rapid development.

@)

LSN50 Network Structure

> LoRaWAN

LSN50 LoRa Sensor Node LoRaWAN Gateway loT Server
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1.2 Specifications

Micro Controller:

STM32L072CZT6 MCU
MCU: STM32L072CZT6
Flash: 192KB

RAM: 20KB

EEPROM: 6KB

Clock Speed: 32Mhz

Common DC Characteristics:

Supply Voltage: 2.1v ~ 3.6v
Operating Temperature: -40 ~ 85°C
I/O pins: Refer to STM32L072 datasheet

LoRa Spec:

Battery:

Frequency Range,

o Band 1 (HF): 862 ~ 1020 Mhz

or

o Band 2 (LF): 410 ~ 528 Mhz

168 dB maximum link budget.

+20 dBm - 100 mW constant RF output vs.
+14 dBm high efficiency PA.
Programmable bit rate up to 300 kbps.
High sensitivity: down to -148 dBm.
Bullet-proof front end: 1IP3 = -12.5 dBm.
Excellent blocking immunity.

Low RX current of 10.3 mA, 200 nA register retention.

Fully integrated synthesizer with a resolution of 61 Hz.
FSK, GFSK, MSK, GMSK, LoRaTM and OOK modulation.

Built-in bit synchronizer for clock recovery.
Preamble detection.

127 dB Dynamic Range RSSI.

Automatic RF Sense and CAD with ultra-fast AFC.
Packet engine up to 256 bytes with CRC.
LoRaWAN 1.0.2 Specification

Li/SOCI2 un-chargeable battery
Capacity: 4000mAh

Self Discharge: <1% / Year @ 25°C
Max continuously current: 130mA
Max boost current: 2A, 1 second

Power Consumption

STOP Mode: 2.7uA @ 3.3v

LoRa Transmit Mode: 125mA @ 20dBm 44mA @ 14dBm

LSN50 LoRaWAN Sensor Node User Manual
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1.4

Features

LoRaWAN 1.0.3 Class A, Class C
STM32L072CZT6 MCU

S$X1276/78 Wireless Chip

Pre-load bootloader on USART1/USART2
MDK-ARM Version 5.24a IDE

12C, LPUSART1, USB, SPI2

3x12bit ADC, 1x12bit DAC

20xDigital 1/0s

LoRa™ Modem

Preamble detection

Baud rate configurable
CN470/EU433/KR920/US915/IN865
EU868/AS923/AU915

Open-source hardware / software
Available Band:433/868/915/920 Mhz
IP66 Waterproof Enclosure

Ultra-Low Power consumption

AT Commands to change parameters

4000mAh or 8500mAh Battery for long term use.

Applications

Smart Buildings & Home Automation
Logistics and Supply Chain Management
Smart Metering

Smart Agriculture

Smart Cities

Smart Factory

LSN50 LoRaWAN Sensor Node User Manual
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1.5 Pin Definitions and Switch

LSN50 %

Pin Definition

2

BOOT MODE

LSN50 v2

Pin Definition

300N 1008

POPOOSISISISINS 2

bl -
AR

0l

SND
PAS

. PA13
B PB14

S l_PBIS
'_

No. Signal Direction Function Remark
1 VDD (3v) OUTPUT vCe Directly connect to main power
for board
2 PAO In/Out Directly from STM32 chip Used as ADC in LSN50 image
3 PA1 In/Out Directly from STM32 chip
Directly from STM32 chip, Used as UART_TXD in LSN50
4 PA2 Jnj(on: 10k pull up to VCC image
Directly from STM32 chip, Used as UART_RXD in LSN50
> PA3 IO 10k pull up to VCC image

LSN50 LoRaWAN Sensor Node User Manual
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6 PB6

7 PB7

8 PB3

9 PB4

10 PA9

11 PA10

12 GND

13 VCC(2.9V)

14 Jumper

15 PA4

16 NRST

17 PA12

18 PAl11

19 PA14

20 PB13

21 PB12

22 PB15

23 PB14

24 PA13

25 PA8

26 GND

27 +5V

28 LED1
BOOT

29 MODE/ SW1

30 NRST

1.5.1 Jumper JP2

Power on Device when put this jumper.

In/Out

In/Out

In/Out
In/Out

In/Out

In/Out

OUTPUT

In/Out
In

In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out

In/Out

Out

1.5.2 BOOT MODE / SW1

1) ISP: upgrade mode, device won't have any signal in this mode. but ready for upgrade firmware.
LED won't work. Firmware won’t run.

Directly from STM32 chip,
10k pull up to VCC

Directly from STM32 chip,
10k pull up to VCC

Directly from STM32 chip,
10k pull up to VCC

Directly from STM32 chip

Directly from STM32 chip,
10k pull up to VCC

Directly from STM32 chip,
10k pull up to VCC

Ground
VCC

Power on/off jumper
Directly from STM32 chip
Reset MCU

Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip

Directly from STM32 chip

Ground

5v output power

Controlled by PA8

Configure device in working

mode or ISP program mode

Reset MCU

Directly connect to main power
for board

Default use to turn on/off LED1 in
LSN50 image

Controlled by PB5(Low to Enable,
High to Disable)

Continuous output : max 600mA
Pulse output : max 1A

Blink on transmit

Flash: Normal Working mode and
send AT Commands
ISP: UART Program Mode

2) Flash: work mode, device starts to work and send out console output for further debug

LSN50 LoRaWAN Sensor Node User Manual
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1.5.3 Reset Button
Press to reboot the device.

1.5.4 LED

It will flash:

1) When boot the device in flash mode
2) Send an uplink packet

1.6 Hardware Change log

Note: Hardware version is marked in the PCB.

LSN50 v2.1:

1. Change R14 to 1M ohm

2. Change R3, R4 to 4.7Kohm. So no need to modify them for 3 DS18B20
connection.

3. AddESD to each I/O

LSN50 v2.0:
» Change to a new enclosure. Improve with external antenna, IP68, ear hook.

LSN50 v1.3:
» Add P-MOS to control 5V output

LSN50 v1.2:

> Add LED. Turn on for every LoRa transmit

» Add pin PA4, PB13, NRST

» Add 5V Output, on/off control by PB5(Low to Enable, High to Disable)

LSN50 LoRaWAN Sensor Node User Manual
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The LSN50 provides different hole size options for different size sensor cable. The options
provided are M12, M16 and M20. The definition is as below:

A 4

ZIREFRER A IAE & B GRIE A U (8 F

s

{514

Structure

/
R F& EEIT xR E 18 %k
Lock Nut Mainunit  Claw Seal Sealing Nut
11010
H2 B
H1
[
—
D 1M A A i o
%% mm
MODEL H1 H2 M Ml D D! A B
MI2+1.5 8 28.3 12,0 12,0 10.4 8.5£0.2] 1620.2 1820.2
Mi6el. 5 8 30.7 15.1 16.0 13.5 10.920,2118.820.2 20,6+0.2
M20e1. 5 9 34,0 20.2 20.0 18.7 16.220.2122.820.2 25.2%0.2
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2. Use LSN50 with LoRaWAN firmware

2.1 How it works

The LSN50 is pre-loaded with a firmware and is configured as LoRaWAN OTAA Class A mode

by default. It has OTAA keys to join LoRaWAN network. To connect a local LoRaWAN

network, you just need to input the OTAA keys in the LoRaWAN loT server and power on the

LSN50. It will automatically join the network via OTAA.

The diagram below shows the working flow in default firmware (ver 1.7.0):

(i)
| Power on

-

join request

Joined ]ﬂ-—

-

SUCCESS

LED FLASH

]
\ —"'l |_ l
(1)Battery voltag ;
Enable 5V power s ‘ Exlt stop mede
.‘I (2)Temperayure from DS18620 }
l D'I (3)Analeg-to-Digital Converter |
Data acquisition -‘=I (4)15tatus of Input II - Disable 5V powear
TDC timaout
—b{ (S)Status of Intarrupt }— *
> (6 Tomp&Hamidiy } | Uplink packet |—{ LED FLASH | T
—b-| (7)Distance measurement }— X Enter stop/moda
Di (8)Two ADC }— r"’aapﬁn 'EIOBW;;H"HM
window not received
] (9)Two DS18B20 =
Receivad
—I-| (10)Weight measurement }—
- Printf out data(Change config if needad)
A
{(11) (11) (12)
(12) {12) Y \
- Enter Interrupt:
Exit Interrupt (11) - | < (11 Falling edge effective
MOD=1 |IC maode (default) (1,2,3,4,5,6,12)
MOD=2 Distance mode (1,2,3,4,5,7,12)
MOD=3 3ADC mode (1,3,4,5,6,8,12)
MOD=4 3DS18B20 mode (1,2,3,4,5,9,12)
MOD=5 Woeight mode (1,2,3,4,5,10,12)
MOD=6 Count mode (1,2,3,4,5,11)

In case you can’t set the OTAA keys in the LoRaWAN OTAA server, and you have to use the
keys from the server, you can use AT Commands to set the keys in the LSN50.

LSN50 LoRaWAN Sensor Node User Manual
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2.2 Quick guide to connect to LoORaWAN server (OTAA)

Following is an example for how to join the TTN V3 LoRaWAN Network. Below is the
network structure; we use the LG308 as a LoRaWAN gateway in this example.

LSN50 in a LoRaWAN Network

A =y
3 LoRaWAN W
b W
: oF

LG308
LSN50 LoRa Sensor Node TTN LoRaWAN
LoRaWAN Gateway ona PR

The LG308 is already set to connected to TTN V3 network , so what we need to now is
configure the TTN V3 server.

Step 1: Create a device in TTN V3 with the OTAA keys from LSN50.
Each LSN50 is shipped with a sticker with the default device EUI as below:

LSN50 LoRaWAN Sensor Node User Manual 14 /69
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You can enter this key in the LoORaWAN Server portal. Below is TTN V3 screen shot:

Add APP EUI in the application

o

Carmmunity Edition L

Add application

owner”

m THE THINGS STACK |= Overview

O applications =b Gateways an Org:

‘ davidhuang

Application ID™

Application name

Description

Optional application description; can also be used to save notes about the application

Create application

o=
ID: 123

A 4Enddevices & 2 Collaborators G 2 APl keys

General information .
Application ID 123 [
Created at Feb2,2021 11:12:30

Last updated at Apr 30,2021 11:00:33

End devices (4)

D % Hame % DevEU

LSN50 LoRaWAN Sensor Node User Manual

Live data

N 10:09:42
@ 10:09:42
M 18:09:42
N 10:09:42
™ 10:09:42

N 10:09:42

1231234234,

1231234234,

1231234234,

1231234234,

1231234234,

1231234234,

JoinEUI

-—

Created 95 days ago

See all activity —
Forward data message to Application Sexver
Store upstream data message
Forward uplink data message
Receive uplink data message

Successfully processed data message

Created %

Drop data message
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Register end device

From The LoRaWAN Device Repository Manually

1. Select the end device

Brand * Model *
Dragino Technology Co.,... l h’ype:o search... v
-
Cannot find your exact end device?| | g11 —ce registration.
LDD520
LDD575

2. Enterregistration data | ¢y

LGTS2

Please choose an end device first to 1data
LHT&5
LSEOL

LSN50-V2

2. Enter registration data

Frequency plan 0

AppEunin®

LSN50 LoRaWAN Sensor Node User Manual 16/69
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You can also choose to create the device manually.

Register end device

From The LoRaWAN Device Repository Manually

Preparation

Activation mode ™

"' Over the air activation [(OTAA)
Activation by personalization (ABF)
Multicast

Do not configure activation

LoRaWAN version (& ™

Select...

Metwork Server address

eul.cloud.thethings.network

Application Server address

eul.cloud.thethings.network

External Join Server @

Add APP KEY and DEV EUI

LSN50 LoRaWAN Sensor Node User Manual 17/69
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2. Enter registration data

Frequency plan @ *

Eu " T3-870 MHz (SF12 for RX2) v

The frequency plan used by the end device

AppEUI @™

The AppEUl uniquely identifies the owner of the end device. If no AppEUI is provided by the device manufacturer (usually for dev

DevEUI®*

The DevEUI is the unique identifier for this end device

AppKey @~

TTIE TOOL REY 10 UETTVE SeEsloN Reys 10 SeC =vice and the application

End device ID™

After registration

LSN50 LoRaWAN Sensor Node User Manual 18/69
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Step 2: Power on LSN50

Put a Jumper on JP2 to power on the device.

For LSn50v2:

C“

10
llllllllllll

i.mxmm

§12

it 1037
) %y

[Ec2o0enec080
[scpscvenscss

Put the Jumper to power on device

Step 3: The LSN50 will auto join to the TTN V3 network. After join success, it will start to
upload messages to TTN V3 and you can see the messages in the panel.

Data preview Il Pause B Clear

. DevAddr: 26 0B D9 AS MAC payload: 94 E9CF 20 Cé C6 A4 94 5E 6F AF FPort: 2 SNR: -3.5 RSSI: -110 Bandwidth: 125000

6553.5, TempCl: 327.5, TempC_SHT: -8.1, Work_mode: ﬂmc CC@EE FPort: 2 J-Lurglggs\éI -110 Bandwidth: 125886
< / ——— SR 20 orSHT3T ] »
DevAddr: 26 @B D9 AS Battery info \ Temperature

. DevAddr: 268BD9AS FCnt: 14 FPort: 2 MAC SE§mQE@EQE§29A5M4 94 5E 6F AF J,QgHT@@zgngSHTgh)s RSSI: -11@ Raw payloa

motlops

< in (DS1eB20) IJIgILdHIﬂpLI b
26 BB D9 A5 and

26 BB D9 A5 | FCnt: 14 FPort: 2 MAC payload: 94 E9 CF 20 C6 C6 ADJ&EQJJ:'“QHHR%: 125088 SNR: -3.5 RSSI: -11@ Raw payloa

m | 3

LSN50 LoRaWAN Sensor Node User Manual 19/69
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2.3 Working Mode & Uplink Payload

LSN50 has different working mode for the connections of different type of sensors. This
section describes these modes. Use can use the AT Command AT+MOD to set LSN50 to
different working modes.

For example:
AT+MOD=2 // will set the LSN50 to work in MOD=2 distance mode which target to measure
distance via Ultrasonic Sensor.

NOTE:

1. Some working modes has payload more than 12 bytes, The US915/AU915/AS923
frequency bands’ definition has maximum 11 bytes in DRO. Server sides will see NULL
payload while LSn50 transmit in DRO with 12 bytes payload.

2. All modes share the same Payload Explanation from HERE.

3. By default, the device will send an uplink message every 5 minutes.

2.3.1 MOD-=1 (Default Mode)

In this mode, uplink payload includes in total 11 bytes. Uplink packets use FPORT=2.

Value Temperature Digital in & Temperature Humidity
(DS18B20) Digital (SHT20 or SHT31 or (SHT20)
Interrupt Ultrasonic Sensor)
Data preview Il Pause B cClear
- DevAddr: 26 @B D9 AS MAC payload: 94 E9 CF 20 C6 C6 A4 94 5E 6F AF  FPort: 2 SNR: -3.5 RSSI: -110 Bandwidth: 125000
6553.5, TempCl: 327.6, TempC_SHT: -08.1, Work_mode: E]B4 ac CCH@HH FPort: 2 SI_LUIHIQI;%I 1168 Bandwidth: 125088
4 / . oH 0 or SHT31 L
DevAddz: | 26 0B D9 AS Battery info \ \ Temperature
. DevAddr: 26@BD9A5 FCnt: 14 FPort: 2 MAC :E?mpe@w&ezakmoa 94 SE 6F AF s2(SHT2020E HT:3F)5 RssT: -110 Raw payloa
- fl"\("l falnla¥all
< m__(Siebzl) Digital input '
DevAddr: 26 0B D9 AS and

DevAddr: 26BBD9 A5 FCnt: 14 FPort: 2 MAC payload: 94 E9 CF 28 C6 C6 A@@Eﬁlh&‘tgfmﬂth: 125680 SNR: -3.5 RSSI: -11@ Raw payloa

‘| m | b

2.3.2 MOD=2 (Distance Mode)
This mode is target to measure the distance. The payload of this mode is totally 11
bytes. The 8™ and 9t bytes is for the distance.

LSN50 LoRaWAN Sensor Node User Manual 20/69
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Size(bytes) | 2

Value BA | Temperature ADC Digital in & Distance measure by: | Reserved
T | (DS18B20) Digital 1) LIDAR-Lite V3HP
Interrupt Or
2) Ultrasonic Sensor
Digital Input
Overview Live data Messaging Location  Payload formatters ~ Claiming  General settings an d
Digital Interrupt
Time Type Data preview Il Pause | K+l

/N 18:48:06 Forward data message to Applic.. DevAddr: 26 0B 9BAB  MAC payload: 6E FB 49 3C @3 54 7D 3D 72 AD A7 FPort: 2 ¥MR: -1 RSSI: -189 Bandwidth: 125000

EXTI_Tri : "FALSE TempCl: @, Work_mode: Distance BEIDGDT 5 &y -1 RSST: 11089 Bandwidth: 125
/N 18:43:06 Forward uplink data message ha o U= b LEELEHITS : ° i i ° m eserved o

J \ %
N 18:43:06 Receive uplink data message DevAddr: 26 OB 9B AB

Battery Info

DevAddr: 26 0B 9B AB FPort: 2 MAC payload: 6EFB 3C 03 84 30 72 AD A7 andwidth'¥125000 SNR: -1 RSSI: -109 Raw payload: | 48 AB
4 18:48:06 Successfully processed data me.. emperature

— ———— 1;:8526) —. Distance

DevAddr: 26@B9BAB  FPort: 2 MAC yload: 6E FB D 72 AD A7 width: 125600 SNR: -1 RSSI: -1@9 Raw yload: 40 AB
/N 18:48:05 Receive data message Fraees ° e a— @B& } ABEM 5 b

[ 1,
N 18:47:59 Formwaxd join-accept to Applica.. DevAddr: 26 @B 9B AB
/N 18:47:59 Forward join-accept message DevAddr: 26 OB 9B AB
/N 18:47:59 Receive join-accept message DevAddr: 26 @B 9B AB
¥ 18:47:59 Successfullv scheduled ioin-ac. DevAddr: 26 8B 9CAS

Connection of LIDAR-Lite V3HP:

Red line<...>+5V
Blue line<...>PB7
Green line<...>PB6

Connection to Ultrasonic Sensor:

LSN50 LoRaWAN Sensor Node User Manual
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= 45V<.>5V

= Trig<..>PB12 =
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For the connection to TF-Mini or TF-Luna , MOD?2 payload is as below:

Size(bytes) | 2

Value BA | Temperature Digital in & ADC Distance measure by: Distance signal
T (DS18B20) Digital 1)TF-Mini pIus strength
Interrupt .
& LiDAR
Or

2) TF-Luna LiDAR

. DevAddr: 26@B984C MAC payload: AD2FDMBD6135ABCODCES 91 FPort: 2 SNR: -16.5 RSSI: -134 Bandwidth: 1256868 ‘

_status: "OPEN", EXTI_Trigger: "FALSE", TempCl: @, Work_mode: " Distzgca 39@@ 2 SR!SIE!}C%SI: -13.
‘ Battery Info Ly gnal '
Devaddr: 26 @B 98 4C / I strength
Temperature ADC
DevAddr: 26 @B 98 4C (DS18B20) L Distance
Diagital Input
. DevAddr: | 26 @B 98 4C and
. DevAddr: 26 0B 984C Rxl Delay: 5 Dlgltal Interru pt

DevAddr: 26 @8 984C FPort: 2 MAC payload: AD 2F D4 BD 61 35 AB C@ DC E5 91 Bandwidth: 12588@ SMR: -16.5 RSSI: -134 Raw payload: 40 4C
< I | 3

Uplink is a duplicate

Connection to TF-Mini plus LiDAR(UART version):
Need to remove R3 and R4 resistors to get low power. Since firmare v1.7.0

LSN50->+5V<...>TF-mini Plus<...>+5V
LSN50->GND<...>TF-mini Plus<...>GND

i LSN50->PA9<...>TF-mini Plus<..>RXD "=
LSN50->PA10<...>TF-mini Plus<...>TXD
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Connection to TF-Luna LiDAR (UART version):
Need to remove R3 and R4 resistors to get low power. Since firmware v1.7.0

LSN50->GND<...>TF-Luna->GND .~
LSN50->PA9<...>TF-Luna->RXD ==
LSN50->PA10<...>TF-Luna->TXD

GF Mo pav-aa
-2 ysears
'eeg

Please use firmware version > 1.6.5 when use MOD=2, in this firmware version, user
can use LSn50 v1 to power the ultrasonic sensor directly and with low power
consumption.
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2.3.3 MOD=3 (3 ADC + I2C)

This mode has total 12 bytes. Include 3 x ADC + 1x I12C

Value ADC1 ADC2 ADC3 Digital in & Temperature Humidity BAT

(Pin PAO) (PA1) (PA4) Digital (SHT20 or (SHT20 or

Interrupt SHT31) SHT31)
¢918:66:18  Link ADR request enqueued DevAddr: | 26 0B 89 00
Digital Input
+ 18:56:18 Successfully scheduled data do. DevAddr: 26 6B 89 89
and
. Temperature
b 18:56:18 Schedule data downlink for tra. DevAdir: 26688980 Rxl Delay: § Dlglta| Interl'upt (SHT20 or SHT31)
“ 18:56:18 Forward data message to Applic.. DevAddr: 26 @B89 8@ MAC payload: 9B B9 12 6574 27 28 68 64 E7 DB AB  FPort: 2 ISNR: .2 RSSI: -187 Bandwidth: 125600
4 e (R iy Gl ~Essr , Hum_SHT: 59.2, TempC_SHT: 28.7, Work_mode: 3 51 7 LC T Baé‘:tuergéhﬁm: -167 Bandwidth:
[ / T i | ™

“ 18:56:18 Receive uplink data message DevAddr: 26 0B 89 0@ ADC]_ \' \

HumiditRy

A 18:56:18 Successfully processed data me..

< m

A 18:56:18 Receive data message

< m |

A 18:56:12 Forward join-accept to Applica. DevAddr: 26 GB 89 0@

A 18:56:12 Forward join-accept message DevAddr: 26 0B 89 0@

2.3.4 MOD=4 (3 x DS18B20)

This mode is supported in firmware version since v1.6.1. Software set to AT+MOD=4

Hardware connection is as below,

(Note:

» In hardware version vl.x and v2.0, R3 & R4 should change from 10k to 4.7k ohm
to support the other 2 x DS18B20 probes.

» In hardware version v2.1 no need to change R3, R4, by default, they are 4.7k
ohm already.

See here for hardware changelog.

)
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~— DS18B20(1,2,3)_VDD<...>LSN50_VDD

* DS18B20(1,2,3)_GND<...>LSN50_GND
DS18B20(1)_DQ<...>LSN50_PB3
DS18B20(2)_DQ<...>LSN50_PA9
DS18B20(3)_DQ<...>LSN50_PA10

This mode has total 11 bytes. As shown below:

| Size(bytes) | 2 2 2 | 1

Value BAT Temperaturel ADC Digital in & Temperature2 Temperature3
(DS18B20) Digital (DS18B20) (DS18B20)
(PB3) Interrupt (PA9) (PA10)
DevAddr: 26 88 DE BC Dlg ital In put
0.. DevAddr: 26 @B DE BC Tem peraturE]' . and
(DS18B20) Digital Interrupt
Temperature2

a.. DevAddr: 26 @B DE BC Rx1 Delay: &
1 (DS18B20)
13 4F 40 ED CB AB 77 EB 53 68 28 FPort: 2V SNR_ 5 RSSI: -188 Bandwidth: 125000

¢.. DevAddr: | 26 @B DE BC = MAC payload:

, TempCl: 28.2, Weight: 283, Work_mode: 1 [ ep o351 1 E \:331—_: 2 SNR: @.5 RSSI: -188 Bandwidth: 125080
/ \ \ i | »

a4

DevAddr: 26 8B DE BC Battery InfO :DC Tem peratu re3

DevAddr: 26 @BDEBC FPort: 2 MAC payloac: 134F40EDCBAB77ES536828 Bandwicth: 125000 SWR{[DS1E8B200es raw payload: a4escoe
2

L vAddr:
n
#w payload: 40 BC DE

<
DevAddr: 26 @B DE BC FPort: 2 MAC payload: 13 4F 48 ED C3 AB 77 ES 53 68 28 Bandwidth: 125888 SNR: ©.5 RS5I: -188 Raw
I | b

4

a. DevAddr: | 26 @B DE BC

I DevAddr: | 26 6B DE BC

2.3.5 MOD=5(Weight Measurement by HX711)
This mode is supported in firmware version since v1.6.2. Please use v1.6.5 firmware version so
user no need to use extra LDO for connection.
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Each HX711 need to be calibrated before used. User need to do below two steps:

a) Zero calibration. Don’t put anything on load cell and run AT+WEIGRE to calibrate to Zero
gram.

b) Adjust calibration factor (default value 400): Put a known weight thing on load cell and run
AT+WEIGAP to adjust the Calibration Factor.
For example:

AT+WEIGAP =403.0
Response: Weightis401g

Check the response of this command and adjust the value to match the real value for thing.

Size(bytes) 2 p
Value BAT | Temperature ADC Digital in & Digital Weight Reserved
(DS18B20) Interrupt
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DevAddr: 26 @829 3B

DevAddr: 26 @8 29 3B

DevAddr: 26 @8 29 3B

DevAddr: 26 @8 29 3B

EXTI_Trigger: 'TRUE",

4

Digital Input
Temperature and
(DS18B20) Digital Interrupt

Rx1 Delay: &5

MAC payload: 3F 60 37 92 56 F2 BF 8B 34 BA 1A 1FF‘UIt: 2 AR: 8.2 RSSI: -168 Bandwidth: 125000

TempCl: @, Work_mode: * 0i=tance’ b [ac E9) IHDE]&E@ F;IH FPort: 2 SNR: 8.2 RSSI: -168 Bandwidth: 125000
\ i

| »

7 /N
DevAddr: @26 @B 29 3B
Battery Info ADC . Reserved
DevAddr: 26 @B 29 3B FPort: 2 MAC payload: 3F 60 37 92 56 F2 BF 8B 34 BA 1A Banm{m h;EG@B SNR: @.2 RSSI: -108 Raw payload: 40 3B 2¢
‘ Tk »

DevAddr: 26 @8 29 3B

FPort: 2 MAC payload: 3F 6837 9256F2BF 8834 BA1A  Bandwidth: 1258080 SNR: 8.2 RSSI: -188 Raw payload: 48 3B 2¢

<

1 | 3

DevAddr: 26 @8 29 3B

DevAddr: 26 @8 29 3B

DevAddr: 26 @8 29 3B
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2.3.6 MOD=6(Counting Mode, Since firmware v1.6.5)

In this mode, the device will work in counting mode. It counts the interrupt on the interrupt pins
and sends the count on TDC time.

Connection is as below. The PIR sensor is a count sensor, it will generate interrupt when people
come close or go away. User can replace the PIR sensor with other counting sensors.

. PIR Sensor(+)<...>LSN50(VDD)
- PIR Sensor(-)<...>LSN50(GND)
PIR Sensor(D)<...>LSN50(PB14)

Note: LoRaWAN wireless transmission will infect the PIR sensor. Which cause the counting value
increase +1 for every uplink. User can change PIR sensor or put sensor away of the LSN50 to
avoid this happen.

Size(bytes) 2
Value BAT Temperature DC Digital in Count
(DS18B20)

€~ DevAddr: 2668626 CD MAC payload: 37 E7 B8 34 BF DF B7 3D C7 D7 C9 FPort: 2 SNR: -@8.5 RSSI: -11@ Bandwidth: 125000

OFEN", EXTI_Trigger: "FALSE", TempCl: @, Work_mode: "Count" } | 8C FE 30 60 I‘ 08 B0 B8 OB FPort: 2 SNR: -8.8 RSSI: -11@ Bandwidth: 1
LU} 3

‘ J

DevAddz: 26 GB 26 CD Battery Info Count

- DevAddr: | 26 @B 26 CD FPort: 2 MAC payload: 37%&!—}.&&?% C7 D7 C9 dth: 1250800 SNR: -08.8 RSSI: -116 Raw payload: 48CD:
LU}

4 R—— o ’
LUbLéBﬁm—Bfgﬁa'l_IﬁPdt

Uplink is a duplicate

DevAddr: | 26 @B 26 CD FPort: 2 MAC payload: 37 E7 BB 34 BF DF B7 3D C7 D7 C9 Bandwidth: 1260@@ SNR: -12.8 RSSI: -130 Raw payload: 48 CD

“ i ] 3
DevAddr: 26 8B 26 CD FPort: 2 MAC payload: 37 E7 B8 34 BF DF B7 3D C7 D7 C9 Bandwidth: 125086@ SNR: -0.8 RSS5I: -11€ Raw payload: 48 CD:

< m J r

a.. DevAddr: 26 @B 26 CD
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2.3.7 Decode payload in The Things Network
While using TTN V3 network, you can add the payload format to decode the payload.

B3 overview

A End devices

M Livedata
<> Payload formatters v
2. Integrations v

== Collaborators
OF APl keys

L3 General settings

< Hide sidebar

Overview  Livedata  Messaging  Location | Payload formatters | Claiming  Generalsettings

Uplink Downlink

@  These payload formatters are executed on uplink messages from this end device and take precedence over application level payload formatters.

Formatter type

Use application payload formatter None GRPC service CayenneLPP Repository

Formatter parameter *
function decodeUplink(input) |§
return {
data: 1
bytes: input.bytes
kN
warnings: [1,
errors: []

The payload decoder function for TTN V3 are here:
LSN50 TTN V3 Payload Decoder:
http://www.dragino.com/downloads/downloads/LSN50-LoRaST/Payload decoder/

LSN50 LoRaWAN Sensor Node User Manual
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2.4 Payload Explanation and Sensor Interface

2.4.1 Battery Info

Check the battery voltage for LSN50.
Ex1: 0x0B45 = 2885mV

Ex2: 0x0B49 = 2889mV

2.4.2 Temperature (DS18B20)
If there is a DS18B20 connected to PB3 pin. The temperature will be uploaded in the payload.

More DS18B20 can check the 3 DS18B20 mode

Connection

“ k .H ‘
gt \“' ‘\
i II.A\ il I

7 Connection mode:
. Redline<—>VCC,
Grey<—>GND,
Yellow<—>PB3.

" fthelineis reversed, it will heat |||,
[ 7 up immediately and may burn |
; down. \

duiiat i R

Example:
If payload is: 0105H: (0105 & FC00 == 0), temp = 0105H /10 = 26.1 degree
If payload is: FF3FH : (FF3F & FCO0 ==1), temp = (FF3FH - 65536)/10 = -19.3 degrees.

2.4.3 Digital Input

The digital input for pin PA12,

e When PA12 is high, the bit 1 of payload byte 6 is 1.
e When PA12 is low, the bit 1 of payload byte 6 is O.
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2.4.4 Analogue Digital Converter (ADC)

The ADC pins in LSN50 can measure range from 0~3.3yv, it use reference voltage from STM32. If
user need to measure a voltage >3.3v, please use resistors to divide this voltage to lower than
3.3v, otherwise, it may destroy the ADC pin.

The ADC monitors the voltage on the PAO line, in mV.
Ex: 0x021F = 543mv,
Examplel: Reading an Qil Sensor (Read a resistance value):

Air
* Bouy on top, the oil sensor act as a 10K resistor.
* Bouy on bottom, it act as a Oohm resistor,

o get the deep for the liquid, we can measure the
output resistance for oil sensor and calculate where
the bouy is so to calculate the height of oil.

In the LSN50, we can use PB4 and PAO pin to calculate the resistance for the oil sensor.
Steps:
1. Solder a 10K resistor between PAO and VCC.

2. Screw oil sensor’s two pins to PAO and PB4.

The equipment circuit is as below:
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10k

VCC

01l Sensor

PB4 PB4 will be set to low(0v) at
every sampling

Solder a 10K Resistor between
PAO and VCC

Connect oil sensor to PAO and
PB4
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According to above diagram:
(VCC = Vpao 5l = —24—

Roilsensor

So
4 10 K
: = X _—
Otlsensor PAO (VCC _ VPAO)
Vp a0 is the reading of ADC. So if ADC=0x05DC=0.9 v and VCC (BAT) is 2.9v
The Ry = 0.9 X —=_ = 4.5K ohm
sensor 2.9-0.9

Since the Bouy is linear resistance from 10 ~ 70cm.

The position of Bouy is % X (70cm — 10cm) + 10cm = 37cm, from the bottom of Bouy

2.4.5 Digital Interrupt
Digital Interrupt refers to pin PB14, and there are different trigger methods. When there is a
trigger, the LSN50 will send a packet to the server.

Interrupt connection method:

Interrupt sensor

PB14 —————— |———— VDD

Example to use with door sensor
(Requires firmware > 1.5.1)

The door sensor is shown at right. It is a two wire
magnetic contact switch used for detecting the
open/close status of doors or windows.

When the two pieces are close to each other, the

2 wire output will be short or open (depending

on the type), while if the two pieces are away 16MM
from each other, the 2 wire output will be the

opposite status. So we can use LSN50 interrupt 16MM/\
interface to detect the status for the door or

window.

Below is the installation example:

Fix one piece of the magnetic sensor to the door and connect the two pins to LSN50 as
follows:

® One pin to LSN50’s PB14 pin

e The other pin to LSN50’s VCC pin

Install the other piece to the door. Find a place where the two pieces will be close to each

other when the door is closed. For this particular magnetic sensor, when the door is closed,
the output will be short, and PB14 will be at the VCC voltage.

LSN50 LoRaWAN Sensor Node User Manual
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Door sensors have two types: NC (Normal close) and NO (normal open). The
connection for both type sensors are the same. But the decoding for payload are
reverse, user need to modify this in the loT Server decoder.

When door sensor is shorted, there will extra power consumption in the circuit, the
extra current is 3v3/R14 = 3v2/1Mohm = 0.3uA which can be ignored.

The above photos shows the two parts of the magnetic switch fitted to a door.

The software by default uses the falling edge on the signal line as an interrupt. We need to
modify it to accept both the rising edge (Ov --> VCC, door close) and the falling edge (VCC -->
Ov, door open) as the interrupt.

The command is:
AT+INTMOD=1 //(more info about INMOD please refer AT Command Manual. )

Below shows some screen captures in TTN V3:

-
f ©.984 Bafy: 2.899 Digital_|Status: "L Door_status: "OPEN™  EXTI Trigger: "FALSE™ Hum_SHT: "6553.5" MOD1: "IIC" TempC: "8.88" TempC_SHT: "-8.18"—
< [ T | »
 8.941 BatfV: 2.899 Digital IStatus: "L" Door_status: "OPEN"  EXTI_Trigger: "FALSE" Hum_SHT: "6553.5" MOD1: "IIC" TempC: "8.88" TempC_SHT: "-8.18"| |
< | i | »

W @.954 BatV. 2.897 Digital_|Status: "L" Door_status: "OPEN"  EXTI_Trigger: "TRUE™ Hum_SHT: "6553.5" MODL: "IIC" Templ: "8.88" TempC_SHT: "-8.18"

< | (T | »
0V: @.95 BatV: 2.897 Digital_IStatus: "L" Door_status: "OPEN™ EXTI_Trigger: "TRUE" Hum_SHT: "6553.5" MOD1: "IIC" TempC: "@.28" TempC SHT: "-8.18"

4 [ m |

N @.952 Bat\: 2.899 Digital_|Status: "L"  Door_status: "OPEN"  EXTI_Trigger: "TRUE™ Hum_SHT: "6553.5" MOD1: "IIC" TempC: "8.88" TempC_SHT: "-8.18"

< [ n | »

- 8.346 BatV: 2.899 Digital_IStstus "L" Door_status: "CLOSE" EXTI Trigger- "TRUE® Hum_SHT- "6553.5" MOD1: "IIC" TempC: "8.88" TempC_SHT "-8.18"

LSN50 LoRaWAN Sensor Node User Manual
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In MOD=1, user can use byte 6 to see the status for door open or close. TTN V3
decoder is as below:

door= (bytes[6] & 0x80)? "CLOSE":"OPEN";

Notice for hardware version LSN50 v1 < v1.3 (produced before 2018-Nov).

In this hardware version, there is no R14 resistance solder. When use the latest firmware, it
should set AT+INTMOD=0 to close the interrupt. If user need to use Interrupt in this
hardware version, user need to solder R14 with 10M resistor and C1 (0.1uF) on board.

R13 00

PB1 l"‘NV‘-‘

PB14-1
L
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2.4.6

12C Interface (SHT20)

The PB6(SDA) and PB7(SCK) are 12C interface lines. You can use these to connect to an 12C
device and get the sensor data.

We have made an example to show how to use the 12C interface to connect to the SHT20
Temperature and Humidity Sensor. This is supported in the stock firmware since v1.5 with

AT+MOD=1 (default value).

Below is the connection to SHT20.

Red line <--> VCC (+3V3)
Green line <- -> GND

Blue line(SDA) <- -> PB7
Yellow line(SCK) <- -> PB6

-

The device will be able to get the 12C sensor data now and upload to loT Server.

) 20:01:26

V¥ 20:01:26

V¥ 20:01:26

M 20:01:25

M 28:01:25

T 20:01:25

P 20:01:25

M 20:01:25

M 20:01:19

T 20:01:19

A

Link ADR reguest engueued

Successfully scheduled data do.

Schedule data downlink for tra.

Forward data message to Applic..

Forward uplink data message

Receive uplink data message

Successfully processed data me..

Receive data message

Forward join-accept to Applica.

Forward join-accept message

Example:

Temperature: Read:0116(H) =278(D) Value: 278 /10=27.8°C;
Value: 584 / 10=58.4, So 58.4%

Humidity: Read:0248(H)=584(D)

DevAddr:

DevAddr:

DevAddr:

DevAddr:

[+ 1817.8, TempCl: @, TempC_SHT: 27.8, Work_mode:

4

26 86 1C 1D

26 85 1C 1D

2685 1C 1D

26 8B 1C 1D

Rx1 Delay: &

MAC payload: 44 F8FA 6178 58 7F OF 49 ABBO

FPort: 2 SNR: -5.2 RSSI: -11@ Bandwidth: 125000

1 @B 2100006000 @ FPort: 2 SNR: -5.2 RSSI: -118 Bandwidth: 125600

1

| »

Bandwidth: 125088 SNR: -5.2 RSSI: -110 Raw payload:

Bandwidth: 1260@8 SNR: -5.2 RSS5I: -110 Raw payload:

Resrirg) 26 o6 1010 Temperature Humidity
DevAddr: 26@B1C1D FPort: 2 MAC payload: 44 F8FA61 7B 58 7F OF 49 AB B@

4 m

DevAddr: 26 @B1C1D  FPort: 2 MAC payload: 44 F8FA61 7B 58 7F OF 49 AB B@

4 1

DevAddr: 26 @B 1C 1D

DevAddr: 26 @8 1C 1D

Convert the read byte to decimal and divide it by ten.

If you want to use other 12C device, please refer the SHT20 part source code as reference.

LSN50 LoRaWAN Sensor Node User Manual
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2.4.7 Distance Reading
Refer Ultrasonic Sensor section.

2.4.8 Ultrasonic Sensor
The LSN50 v1.5 firmware supports ultrasonic sensor (with AT+MOD=2) such as SEN0208
from DF-Robot. This Fundamental Principles of this sensor can be found at this link:
https://wiki.dfrobot.com/Weather -

proof Ultrasonic Sensor with Separate Probe SKU  SEN0208

The LSN50 detects the pulse width of the sensor and converts it to mm output. The accuracy
will be within 1 centimeter. The usable range (the distance between the ultrasonic probe
and the measured object) is between 24cm and 600cm.

The picture below shows the connection:
S —— = F

~  +5V<..>5V

— Trig<...>PB12 =
— Echo<...>PA11 __
= GND<..>GND |

Connect to the LSN50 and run AT+MOD=2 to switch to ultrasonic mode (ULT).
The ultrasonic sensor uses the 8™ and 9" byte for the measurement value.

Example:
Distance: Read:0C2D(Hex)=3117(D) Value: 3117 mm=311.7 cm

LSN50 LoRaWAN Sensor Node User Manual
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26 8B 23 59

26 @B 23 59

26 @B 23 59 Rx1 De

De 26 0B 23 59 89 B6 73 3@ 27 1B 9B B2 A6 CE 37 FPort: 2 SNR: -15.2 RSSI: -133 Bandwidth: 125800
, EXTI_Trigger: , TempCl: @, Work_mode: 1 ©AEBE 00 00 80 27 @4 2 SNR: -15.
« [ 1 | '
26 BB 23 59
26 0B 23 59 : 2 MAC 89 B6 73 30 27 1B 9B B2 A6 CE 37 Bandwidth: 12568@8 SNR: -15.2 RSSI: y :
' 3
m In the range | '
89 B6 73 30 27 1B 9B B2 A6 CE 37 Bandwidth: 125080 SNR: 40 59 2
< m | "
1 2 MAC B9 B6 73 3@ 27 1B 9B B2 A6 CE 37 Bandwidth: 125800 SNR: : -133 Raw 40 &
o i 1
DevAd 26 BB 59 43 d: BB CAFF 9575 DA 63 DB 908 D7 A3 FPort: 2 SNR: : -185 Bandwidth: 125080
EXTI_Trigger: , TempCi: @, Work_mode: 1  ©A BE 00 60 00 00 84 FPort: 2 SNR: -2.2 RSSI: -185 Band 1256
] T 3
Dev 26 ©B 59 43
out of range
26 BB 59 43 BB CA FF 95 75 DA 63 DB 90 D7 A3 Bandwidth: 125688 SNR: 4843 F
H 1 | *
DevAddr: 26 @B 59 43 I 2 MAC BB CA FF 95 75 DA 63 DB 98 D7 A3 Bandwidth: 125000 SNR: -2.2 RSSI: -185 Raw 48 43 £
| 4 [ | 2
DevAddr: 26 8B 59 43
|
26 BB 59 43
|
Dev 26 BB 59 43

You can see the serial output in ULT mode as below:

LSH58 Device

Image Version: vi.4

Frequency Band: EUBGE

DevEui= B0 97 16 CF B8 37 CF 4E

=xxxx UpLinkCounter= @ wxxxs

TX on freq B68300000 Hz at DR 5
txzDone

rxDone

JOTHED

Distance is out of range

=xxxx UpLinkCounter= @ =xxx=

T{ on freq B67700000 Hz at DR @
txDone

rxTimeOut

rRTimeOut

Distance=3117 mm

xxxxx UpLinkCounter= 1 =xxxx

TX on freq B68100000 Hz at DR @
txDone

rRTimeOut

rxDone

In TTN V3 server:
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DevAddr: 26 @B 23 59
DevAddr: 26 @B 23 59
DevAddr: 26 @B 23 59 Rx1l Delay: &
DevAddr: 26 @B 23 59 MAC payload: 89B6 73 30 27 1B 9B B2 A6 CE 37 FPort: 2 SNR: -15.2 RSSI: -133 Bandwidth: 125000
, EXTI_Trigger: , TempCl: ©, Work_mode: 1 ©A BE 08 68 88 27 94FJ<: 2;|FF FF | FPort: 2 SNR: -15.2 RSSI: -133 Bandwidth:
'l [ [l | '
DevAddr: 26 @B 23 59
DevAddr: 26 @B 23 59 FPort: 2 MAC payload: 89 B6 73 38 27 1B 9B B2 A6 CE 37 Bandwidth: 12508 SNR: -15.2 RSSI: -133 Raw payload: 485
L] 1
< n [N the range | [
Uplink is a duplicate
| DevAddr: 26 8B 23 59 FPort: 2 MAC payload: 89 B6 73 38 27 1B 9B B2 A6 CE 37 Bandwidth: 125088 SNR: @.5 RS5I: -111 Raw payload: 48 59
< e | !
DevAddr: 26 @B 23 59 FPort: 2 MAC payload: 89 B6 73 38 27 1B 9B B2 A6 CE 37 Bandwidth: 12508 SNR: -15.2 RSSI: -133 Raw payload: 485
| .
DevAddr: 26 @B 59 43 MALC BB CA FF 95 75 DA 63 DB 98 D7 A3 FPort: 2 SNR: -2.2 RSSI: -105 Bandwidth: 126866
EXTI_Trigger: , TempCl: @, Work_mode: 1 ©ABE @@ 80 @0 20 B4|FF FF [FF FF FPort: 2 SNR: -2.2 RSSI: -105 Bandwidth: 125€
a4 / [ 3
DevAddr: 26 @B 59 43
out of range
DevAddr: 26 6B 59 43 FPort: 2 MAC payload: | BB CAFF 95 75 DA 63 DB 90 D7 A3 Bandwidth: 125688 SNR: -2.2 RSSI: -105 Raw payload: 4843 ¢
|| e | 2
DevAddr: 2665 59 43 FPort: 2 MAC payload: BB CAFF 95 75 DA 63 DB 98 D7 A3 Bandwidth: 125008 SNR: -2.2 RSSI: -1685 Raw payload: 4843 ¢
14 [ | 3
DevAddr: 26 @B 59 43
|
DevAddr: 26 @B 59 43
|
DevAddr: 26 @B 59 43

2.4.9 +5V Output

Since v1.2 hardware version, a +5v output is added in the hardware. The +5V output will be
valid for every sampling. LSN50 will enable +5V output before all sampling and disable the
+5v after all sampling.

Since firmware v1.6.3, The 5V output time can be controlled by AT Command.

AT+5VT=1000

Means set 5V valid time to have 1000ms. So the real 5V output will actually have 1000ms +
sampling time for other sensors.

By default the AT+5VT=500. If the external sensor which require 5v and require more time to
get stable state, user can use this command to increase the power ON duration for this
sensor.

2.4.10 Weigh Sensor HX711

Since v1.6.2 firmware, LSN50 support Weigh Sensor HX711.

2.4.11 BH1750 lllumination Sensor
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Since v1.7.0 firmware, MOD=1 support this sensor. The sensor value is in the 8t and

LSN50->PAS<...>BH1750->SCL
LSN50->PA10<...>BH1750->SDA
LSN50->VDD<...>BH1750->VDD

LSN50->GND<...>BH1750->

oo s

ND

DevAddr: 26 @B F3 D8

3. DevAddr: 26 @B F3 D8

i.. DevAddr: 26@BF3D8  Rxl Delay: &

.. DevAddr: 26@BF3 DB  MAC payload: A6 B6 58 7F C3 13 F9 7C 59 BF AF FPort: 2 SNR: -4.8 RS5I: -111 Bandwidth: 125800

Digital IStatus: "L, Door_status: "OPEN", EXTI_Trigger: "FALSE", Illum: 53, TempCl: @, Work_mode: "I1C" 1} GCE7 00 00 00 AZ @0 @0 35 60 A8

] [ m "

DevAddr: 26 @B F3 D8

DevAddr: 26@BF3 DB FPort: 2 MAC payload: A6 B6 58 7F C3 13 F9 7C 59 BF AF Bandwidth: 125806 SNR: -4.8 RSSI: -111 Raw payload:

4 m

¢

40 D8 F

3

DevAddr: 26@BF3 DB FPort: 2 MAC payload: A6 B6 58 7F C3 13 F9 7C 59 BF AF Bandwidth: 125000 SNR: -4.8B RSSI: -111 Raw payload: 48DBF

< I |

i. DevAddr: 26 0BF3 D8

DevAddr: | 26 @B F3 D8

2.4.12 Working MOD
The working MOD info is contained in the Digital in & Digital Interrupt byte (7t" Byte).

User can use the 3"~ 7t bit of this byte to see the working mod:

Case 7t Byte >> 2 & Ox1f:
» 0:MOD1
» 1:MOD2
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2: MOD3
» 3:MO0D4
» 4:MOD5
» 5:MOD6
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2.5 Configure LSN50 via AT or Downlink

User can configure LSN50 via AT Commands or LoRaWAN Downlink Commands

There are two kinds of Commands:

v' Common Commands: They should be available for each sensor, such as: change uplink
interval, reset device. For firmware v1.7.0, user can find what common commands it
supports:
http://wiki.dragino.com/index.php?title=End_Device_ AT_Commands_and_Downlink_Com
mands

v" Sensor Related Commands: These commands are special designed for LSN50. User can see
these commands below:

2.5.1 Common Commands:

They should be available for each of Dragino Sensors, such as: change uplink interval, reset
device. For firmware v1.7.0, user can find what common commands it supports:
http://wiki.dragino.com/index.php?title=End_Device_ AT_Commands_and_Downlink_Command
s

2.5.2 Sensor related commands:

Set work mode:
» AT Command:

AT+MOD=2 // Set work MOD =2. (1:1IC mode,2:Distance mode,3:3ADC mode,
4:3DS18B20 mode,5:weight mode)

AT+MOD=? // Get current work MOD

» Downlink Payload:
0x0A aa //Same as AT+MOD=aa

Set the trigger interrupt mode:

» AT Command:
AT+INTMOD=2 // Set INTMOD =2. (0:Disable,1:falling or rising,2:falling,3:rising)
AT+INTMOD=? // Get current INTMOD

» Downlink Payload:
0x06 000003 // Set AT+INTMOD=3

Set the 5V power open time during sampling:

» AT Command:
AT+5VT=1000 // Set 5v open time to 1000ms
AT+5VT=? // Check current 5v open duration

» Downlink Payload:
0x07 aa bb // Equal AT+5VT=0x(aa bb)
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Set the weight to 0g (Zero Calibration)
» AT Command:
AT+WEIGRE  // Set the weight to Og

» Downlink Payload:
0x08 01 // Set the weight to Og

Get or Set the GAP Value (calibrate factor) of measurement

» AT Command:
AT+WEIGAP=403.0  // Set GAP Value =403.0 (response: Weight: xx g)
AT+WEIGAP=? // Get current GAP Value

» Downlink Payload:
0x08 02 aa bb // Equal to AT+WEIGAP=0x(aa bb)/10
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Datacake provides a human friendly interface to show the sensor data, once we have data in
TTN V3, we can use Datacake to connect to TTN V3 and see the data in Datacake. Below are
the steps:

Step 1: Be sure that your device is programmed and properly connected to the network at
this time.

Step 2: To configure the Application to forward data to Datacake you will need to add
integration. To add the Datacake integration, perform the following steps:

§ [NETMNOS gy e amas stack 5 overview O » & Gateways 2 Organizations @ ewt community davidhuang ~

Add

Choose webhook template

A Enddevices
B e
d formatt v °
s:ubidots T |||l Akenza
ago@® ]Il Aken:
Ubidots Datacake TagolO Akenza Core
- UbiFunctions adapter
CAThingSpeak Qubitro thethings -0
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Applications » |gt92test » Webhooks > Add > Datacake

Add custom webhook

Template information

Datacake
Send data to Datacake via TTl adapter

About Datacake & | Documentation &

Template settings

Webhook ID™

Token *

Datacake APl Token

Create datacake webhook
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CUTNIPTC A COTTITgOT OO T am g Se i,

Q All Manufacturers

Dragino LSEO1
Dragino

Dragino LT-22222-L
Dragino

Dragino LWLO1
Dragino

ESP32-Paxcounter
cyberman54

Elsys ELT-2
Elsys.se

Showing 26 to 30 of 79 results Previous

Step 3: Create an account or log in Datacake.
Step 4: Search the LSN50 and add DevEUI.

We have introduced a new and more powerful way to create dashboards. Try out the new dashboard builder by clicking the first Dashboard tab above.

MOD Door Status Battery

:-h\‘ @ Closed

0

Last Update: 9 months ago

Distance

Omm

Last Update: 8 months ago

trend
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* Firmware download link
http://www.dragino.com/downloads/index.php?dir=LSN50-LoRaST/Firmware/LSN50.hex/

* Firmware Change Log:
http://www.dragino.com/downloads/index.php?dir=LSN50-LoRaST/Firmware/LSN50.hex/

2.8 Use VDD or +5V to Power External Sensor
User can use VDD or +5V to power external sensor. Note:

1) VDD is 2.5~3.3v from the battery + diode, the VDD is always on, so when use VDD to power
external sensor, make sure the sensor has a low power consumption in sleep mode ( less 50
uA) to get a long battery life.

2) +5V output is only ON when sampling. And MCU will turn off it after sampling. So if sensor
can support 5v, +5V out is the best choice. See here for more info.

Note: Always test the actually current pass by the JP2 jumper when connect to a new type of
sensor.
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2.9 Battery Analysis

2.9.1 Battery Type

The LSN50 battery is a combination of a 4000mAh or 8500mAh Li/SOCI2 Battery and a Super
Capacitor. The battery is non-rechargeable battery type with a low discharge rate (<2% per
year). This type of battery is commonly used in loT devices such as water meter.

The battery is designed to last for more than 5 years for the LSN50.

The battery related documents as below:

e Battery Dimension,

e Lithium-Thionyl Chloride Battery datasheet, Tech Spec
e Lithium-ion Battery-Capacitor datasheet, Tech Spec

JST-XH-2P
connector

2.9.2 Power consumption Analyze

When connect to different sensors, it is good to test the power consumption with the sensor
working. User can remove the ON/OFF Jumper of LSN50, and connect a multimeter
between the two pins of this header and measure the current to know the whole system
power consumption. Because the sleep mode will have as low as 10uA, at least 4.5 digit
multimeter is required to measure this level of current.

A victor VC86E is recommended.

SRR R

USB# M B imiEif
L

<

VICTORSGE | 98851 !

In a minimum system with DS18B20 and Qil Sensor and default firmware, the power
consumption includes:

1. Deep Sleep (Stop mode) for STM32. ~ 5uA

LSN50 LoRaWAN Sensor Node User Manual
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Sampling current while reading DS18B20 and Qil Sensor
e Qil Sensor sampling time: 200us, current: 0.3mA
e DS18B20 sampling time: 750ms, current: 0.64mA
e Above power should add 8mA CPU power in working mode.
3. LoRaWAN transmit and receive time consumption. The LoRa TX / RX time and power
can be found in the LoRa calculator tool.

In a typical LoRaWAN data transmit. The energy profile is as below:

LoRa Transmit

=
o
o
=
o
=
7]
0
[
o
m
o
]
A

LoRa Receive Window

DS18B20

.
o
7]
c
)
n
Q

Stop mode

LoRaWAN Energy Profile in one period

In the LoRaWAN protocol, the device will transfer in different LoRa Radio, and have different
energy profile in LoRa part. We can calculate the battery life in two cases:

1) Lower power LoRa radio. Device has a good signal to gateway

2) Higher power LoRa radio. Device has a poor signal to gateway

Low Power Case:

e Radio Parameter: SF7, 125kHz, 20dbm
e Transmitinterval: 15 minutes.

e Payload: 8 Bytes.

High Power Case:

e Radio Parameter: SF10, 125kHz, 20dbm
e Transmit interval: 15 minutes.

e Payload: 8 Bytes.

To simplify the calculation, we can:
e Combine oil sensor and DS18B20 sampling energy together to 751ms@8.64ma

e Combine the two RX windows together.

There is a power consumption tool for easy analysis. Below is the analysis result.
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Scenarios

A

B

C

o

E

F

Time
Sleep
Sampling
Transmit
Receive
Radio type

# of bytes transmitted

Total System Current

& ormAGINO

Units

Scenario_A

Scenario_B

cenario_C

cenario_D

cenario_E

cenario_F

min
ms
ms

ms

15
751
100

15
751
2744

15
5000
343

72

491.4

82

SF7_125K_20dB
8

SF10_125K_20dB
8

SF7_125K_14dB

8

Sleep mA 0.005 0.005 0.005
Sampling mA 064 064 0.64
Transmit mA 133 133 52
Receive mA 18.8 18.8 18.8
Micro-Controller Active power (mA): 3
Power usage comparison b
Sleep % 22.92% 8.87% 40.82% 0.00% 0.00% 0.00%
Sampling % 2.45% 0.95% 29.02% 0.00% 0.00% 0.00%
Transmit % 67.74% 71.96% 16.18% 0.00% 0.00% 0.00%
Receive % 6.89% 18.22% 13.98% 0.00% 0.00% 0.00%
Legend: Red = 100%, Green == 100%
Average current ) mA 0.021793472 0.056254259 0.012180976 0 0 0
Design Goals
System efficiency 90% 90% , 90% 90% 90% 90%
Target battery life yr 2 2 ’ 2 2 2 2 |
Required battery capac mAh 42454 1095.83 237.29 0.00 0.00 0.00
or i
Given battery capacity mAh 4000 4000 4000 4000 4000 4000 |
Estimated battery life yr 18.84 7.30 33n 0.00 0.00 0.00

Note: Ignore the 18 year result, because the battery has a max 2% discharge per year.

2.9.3 Battery Note

The Li-SICO battery is designed for small current / long period application. It is not good to
use a high current, short period transmit method. The recommended minimum period for
use of this battery is 5 minutes. If you use a shorter period time to transmit LoRa, then the
battery life may be decreased.

2.9.4 Replace the battery
You can change the battery in the LSN50.The type of battery is not limited as long as the
output is between 3v to 3.6v. On the main board, there is a diode (D1) between the battery
and the main circuit. If you need to use a battery with less than 3.3v, please remove the D1
and shortcut the two pads of it so there won’t be voltage drop between battery and main

board.

The default battery pack of LSN50 includes a ER18505 plus super capacitor. If user can’t find
this pack locally, they can find ER18505 or equivalence, which will also work in most case.
The SPC can enlarge the battery life for high frequency use (update period below 5 minutes)

3. Using the AT Commands

3.1 Access AT Commands

LSN50 supports AT Command set in the stock firmware. You can use a USB to TTL adapter to
connect to LSN50 for using AT command, as below.
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LSN50 v1 UART connection photo

USB TTL to LSN50 Connection
TXD <--> PA3
RXD <->PA2
GND <--> GND

SW1 switch to:
1) ISP for program via TTL
2) flash for firmware running

LSN50 v2

in Definition

USB TTL to LSE01 Connection
TXD <--->PA3
RXD <---> PA2
GND <-—-> GND

SW1 switch to:

1)ISP for program via TTL
2)flash for firmware running

In the PC, you need to set the serial baud rate to 9600 to access the serial console for LSN50
LSN50 will output system info once power on as below:
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CES=ice=t B e e =Tax

HHF) RRR(E) MRV TR =0 EEiH)

Eo pIlIBRCG +— D%

5T | None -

Join Accept:
DevAddr:26 @1 2a a6
Rx1Droffset:@

B0 E [238]***** UpLinkCounter= @ ****# ﬂ
o [239]TX on freq 868588880 Hz at DR 5
R O |coM9 = [3@4]txDone
[5293]RX on freq 868588008 Hz at DR 5
A 9600 =| | | [5381]rxDone
Rssi= -79
BIEM |8 -| | 30mep

fF1Ef |1 M
. " Rx2Datarate:3
#F |None ~| | |ReceiveDelay1:1000 ms

ReceiveDelay2:200@ ms

FWieE [5493]***** UpLinkCounter= @ *****
[5494]TX on freq 868506008 Hz at DR @
@ ASCIT T Hex [6988] txDone
- = z
[8010]RX on freq 868500008 Hz at DR @
T BERT [8218] rxTime0ut
— 8975]RX on freq 869525800 Hz at DR 3
T RRER (272 @

. ADR Message:
I~ EoREE TX Datarate @ change to 3

TxPower @ change to 1
EiEIEE NbRep 1 change to 1

* ASCII T Hex [9151]rxDone
Rssi= -7@

I~ BaE% |1000 3: ms | | Incorrect Password

Correct Password

There must be a new line -

123456 after each command —

| < Eix

|123456 |
I[come OPENED, 9600, 8, NONE, 1, OFF Rx: 778 Bytes Tx: 26 Bytes

3.2 Common AT Command Sequence

3.2.1 Multi-channel ABP mode (Use with SX1301/LG308)
If device has not joined network via OTAA:

AT+FDR

AT+NIJM=0

ATZ

If device already joined network:
AT+NJM=0
ATZ

3.2.2 Single-channel ABP mode (Use with LG01/LG02)

See Sect 6.7
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4. Upload Firmware

Notes:

- Since image v1.3, the firmware will show version info during boot. If your device doesn’t
show version info, you may have a very old image version.

- Always run AT+FDR to reset parameters to factory default after an update image.
If the update is from image >=v1.3 to another image version >=v1.3, then the keys will
be kept after running AT+FDR.
Otherwise (e.g. from v1.2 to v1.3), AT+FDR may erase the keys.

4.1 Upload Firmware via Serial Port

The LSN50’s AT Command port can be used for firmware upgrade. The hardware connection
for upgrade firmware is as below:

USB TTL to LSN50 Connection
TXD <--= PA3
RXD <->=PA2
GND <--> GND

SW1 switch to:
1) ISP for program via TTL
2) flash for firmware running

Stepl: Download flash loader.

Step2: Download the LSN50 Image files.

Step3: Open flashloader; choose the correct COM port to update
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-
< Flash Loader Demonstrator L= ]
—— >

Kys ..o

Select the communication port and set zeftings, then click next to open
| connection

r~ Common for all amil

@ UART i

Paort Mame ICDN‘HS v| Py
Baud Rate |115ZDD | Echo

[Ever =I| |Board detected
Dizabled - '__5

# Flash Loader Demonstrator Ll — |

) 77—

; Taigat it eadable. Plesse chok "Meut™ 1o peocesd.

Data Bits IE | Timeout{s) 10 -

RESET button to enter program mode

L 1) Put SW1 to ISP posotion
2). Push
l
L

Back | Next | Canicel | Cloze I

& Flach Loader Demonstrator —_

Kys .

Ploase, selact your device in the target st
Tagat  [STMILO0_A3_x2_1_19 ~l

FID [W7 %
| summ— Usually need t(')‘t v!ralt fora

Versn 21 Select the first one.

> Flash Loader Demonstrator
" Erase

Kys . .o

| & AL € Selact _l ;
@ Dowrioadto device  YOU €N Se€ the location of
Dowrioad fiom e your programming '

| [EEAE TS\ TS \STM320ubeE spansion LRWAN_V" ]|
@ Eiaso nocossaypages  ( NoErase " Global Erase ‘ ‘
|

® m[eoooo00 -] ™ Jump to the user program ‘

™ Optimize (Remove some FFs) ¥ Veily alter downkoad |

™ Apglyoption btes | |
 Upload from device '
[~ Upload to file |

| |

|
[isaBLE ~] [wAneprotecion =] ||
|

Go on

oo | ] o | o

LSN50 LoRaWAN Sensor Node User Manual

55/69



& ormAGINO |
www.dragino.com

 Flash Loader Demonstrator (S i < Flash Loader Demonstrator =L

Ky ... Ky .-

Target STM32L0_x3_x2_x1_192K Target STM3ZL0_x3_»2_x1_192%
Mapfle  STM32L0_x3_x2_x1_192K STmap MapRe  STM3A0_x3 »2 x1_192K.STmap
Operation DOWNLOAD | Opetation DOWNLDAD
Flename ENEHWZFTIRSTRR Flename EEHINTR\STES
\STM32CubeE xpanson_LRWAN_V1.1. 2\Projects\Mub\appl \STM32CubeE xpansion_LAWAN_V1.1. 2\Proects\Muli\&ppl
Fiesze  50.24 KB (51448 bytes) Flesize 5024 KB (51448 bytes)
Status 6.53 KB (6632 bytes) of 50.24 KB (51448 bytes) Status 50.24 KB (51448 bytes) of 50.24 KB (51448 bytes)
Time 00:04 Time 0053
Waiting for download The programming has been
‘ completed
- Downloading data 13% Download operation finished successtully

I ] o | gk | e |[Coeen | [ ]

Step4: Switch SW1 back to flash state and push the RESET button.
The LSN50 will then run the new firmware.
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4.2 Upload Firmware via ST-Link V2

You can use ST-LINK to upgrade firmware into LSN50. The hardware connection for upgrade
firmware is as below:

Connection:

e ST-LINK v2 GND <--> LSN50 GND

e  ST-LINK v2 SWCLK <--> LSN50 PA14
e ST-LINK v2 SWDIO <--> LSN50 PA13
®  ST-LINK v2 RST <-->LSN50 NRST.

Stepl: Install ST-LINK driver first and then install ST-LINK Utility

Step2: Download the LSN50 Image files.

Step3: Open ST-LINK utility, file --> open file to select the image to be upgraded.

Step4: Click the “Program Verify” button on ST-LINK.

-

’
i, STM32 ST-LINK Utility . » —
File Edit View Targeml( External Loader Help

Hd @&238 @

Memory display Device
Device ID

Address: 0x08000000 =+ Size: 0%12900 Data Width: 32bits = EV?O_E
Revision 1D
Flash size

Device Memory | File ; IN865.hex T

Device Memory

Step5: The led on the ST-LINK adapter will now blinking, and the ST-Link utility will pop up a
download window. Click the start button to download the image to LSN50.
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NOTE: If this step fails, ST-LINK can’t establish connection to LSN50, please try to swap
SWDIO & SWCLK pin. Some ST-LINK v2 devices are incorrectly marked.

% STM32 ST-LINK Utility ol %

File Edit View Target ST-LINK External Loader Help

Hd @&232 @

Memory display Device STM32L07%,/5TM32L08x
Device ID 0x447
Revision ID  Unknown

[ b4
Device Memory |File : IN365.he Downlcad NS65hex] |' |] [ LiveUpdate

vice Memory
pe Start address | 0=08000000
Flepath | D:Projsets\LoRia Product Line\LoRa GPS Track\LGT-92

Extra options
Skip Flash Erase Skip Flash Protection verification

Address: 0x08000000 - Size: 0x12900 Data Width: 32bits

Verification
@ Verify while programming () Verify after programming

Click. "Start"" ta program target.

After programming

Reszet after programming Full Flash memary Checksum
TI UM mge s
: STALINK.5N : 33FF70 ([\\ Sl J],D' Carcel |
: ST-LINK Firmware ver: —
—_—

: Connected via SWD.
1 SWD Freguency = 4,0 MHz.

: Connection mode : Mormal,

: Debug in Low Power mode enabled.
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5. Developer Guide

Software Source Code Download Link.
(https://github.com/dragino/LoRa_STM32/tree/master/STM32CubeExpansion_LRWAN)

Hardware Source Code Download Link
(https://github.com/dragino/Lora/tree/master/LSN50)

LSN50 is an open source project, developer can use compile their firmware for customized
applications. User can get the source code from:
» Software Source Code:

https://github.com/dragino/LoRa _STM32/tree/master/STM32CubeExpansion LRWAN
» Hardware Design files:

https://github.com/dragino/Lora/tree/master/LSN50
»  Compile instruction:

http://wiki.dragino.com/index.php?title=Firmware Compile Instruction -- STM32

Use Keil to open project file:
STM32CubeExpansion_LRWAN/Projects/Multi/Applications/LoRa/DRAGINO-LRWAN(AT)/MDK-
ARM/STM32L072CZ-Nucleo/Lora.uvprojx

In Keil, you can see what frequency band the code support.

= Middlewares/Lora/Mac/region
+- ] Region.c
¥ _] RegionAS923.c
+-| ] RegionAlUg15.c
#- ] RegionCN4T0.c
4] RegionCN779.c
-] RegionCommon.c
+- ] RegionEU433.c
+-| ] RegionEU368.c
+-| ] RegionIM&g5.c
¥ _] RegionkKR920.c
#-| ] RegionlS915.c
#-| ] RegionUs915-Hybrid.c

1. If you want to change frequency, modify the Preprocessor Symbols.
For example, change EU868 to US915
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Bevice | Target | Output | Listing| User  C/CH |asa | Linker | Dedug | Viilities|

Preprocesser Symbols
Define: {STM3ZL0720x, USE_STM32LOXX_NUCLEO,USE_MAL_DRIVER. BEGION EUSIS
Undelne: | Frequency
Language / Code Generation 2
I Exacuteorly Code I St ANSIC Werringe:
Optevizationy |uvd3(03; vl [ Eruam Container sbways nt A Worirgs v
I~ Ogteize for Teve [™ Plan Char s Sgned I= Tiwek Mode l
I~ Skt Load and Stoee Mubiple ™ Read Only Postion Indeperdert ™ No Ao ncudes
¥ One ELF Section per Function ™ Reod-Wite Postion Independert | C39 Mode

okde [Tinc UL\ L\ \Deves BSPASTHAZLO_Nudkes. \ 1\ \ L\ \Divers\STHI2A00 AL ||
Mac
Controls ['C”

cmeBgoawWﬂ_mi J. e -
LLLLLT, /STMIL00_Nucleo

1

[ o ] caca ][ pemames | [ Hap |1

2. Compile and build

File Edit View Project Flash Debug Pe
Nsdd| s 2B o
s € | $9| sazembiias

Compile and Build 2 E

D tiny_sscanf.c |
D tiny_vsnprintf.c

EE Middlewares/Lora/Mac

@ D LeRaMac.c

D LeRaMacCrypto.c

P S
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6. FAQ

6.1 Why there is 433/868/915 version?
Different countries have different rules for the ISM band for LoRa. Although the LoRa chip

can support a wide range of Frequencies, we provide different versions of the hardware for
best tune of the LoRa hardware part.

6.2 What is the frequency range of LT LoRa part?

Different LT version supports different frequency range, below is the table for the working
frequency and recommend bands for each model.

Version LoRa IC Working Frequency Best Tune Recommend Bands
Frequency
433 SX1278 | Band2(LF):410~525Mhz |  433Mhz CN470/EU433
868 SX1276 Band1(HF):862~1020 Mhz 868Mhz EU868
915 SX1276 Band1(HF):862 ~1020 Mhz 915Mhz AS923/AU915/
KR920/US915

6.3 How to change the LoRa Frequency Bands/Region?

You can follow the instructions for how to upgrade image.
When downloading the images, choose the required image file for download.

6.4 Can | use Private LoRa protocol?

The stock firmware is based on LoRaWAN protocol. You can use a private LoRa protocol in
LSN50. This section describes an example for base LoRa transfer. It is a reference/demo and
we do not provide further software development support on this topic.

In this demo, we will show the communication between LoRa Shield and LSN50, both of

them using the basic LoRa library. LSN50 will send a message to a LoRa Shield and the LoRa
Shield will print it to the console.
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LoRa Shield + UNO:
Use the LoRa Library and upload the LoRa Receive Sketch to Arduino.

Refs:
http://www.dragino.com/downloads/index.php?dir=LSN50-LoRaST/LoRa_Raw_Example/Arduino/&file=LoRa.zip
http://www.dragino.com/downloads/downloads/LSN50-LoRaST/LoRa_Raw_Example/Arduino/LoRaReceiver.ino

Open the serial monitor to Arduino. The device acts as a LoRa Receiver and listen on the
frequency 868.3Mhz by default.

LSN50:

Use the <LoRa RAW code> . The project file is in: MDK-ARM\STM32L072CZ-Nucleo\
Lora.uvprojx

Compile it and Upload it to LSN50, the LSN50 will transfer on the frequency 868.3Mhz.
In the Arduino Console, it will see the received packets as below.

LoRa Receiver

Received packet 'Hello,LoRa shield” with RSSI -32
Received packet "Hello,LoRa shield’ with RSSI -33
Received packet "Hello,LoRa shield’ with RSSI -33
Received packet "Hello,LoRa shield” with RSSI -32
Received packet "Hello,LoRa shield’ with RSSI -33
Received packet "Hello,LoRa shield” with RSSI -33
Received packet "Hello,LoRa shield’ with RSSI -33
Received packet "Hello,LoRa shield” with RSSI =34
Received packet "Hello,LoRa shield’ with RSSI -33
Received packet "Hello,LoRa shield’ with RSSI -33

Autosﬂ'oll Wo line ending | 9600 baud ~

6.5 How to set up LSN50 to work in 8 channel mode
By default, the frequency bands US915, AU915, CN470 work in 72 frequencies. Many
gateways are 8 channel gateways, and in this case, the OTAA join time and uplink schedule is

long and unpredictable while the end node is hopping in 72 frequencies.

You can configure the end node to work in 8 channel mode by using the AT+CHE command.
The 500kHz channels are always included for OTAA.
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For example, in US915 band, the frequency table is as below. By default, the end node will

use all channels (0~71) for OTAA Join process. After the OTAA Join, the end node will use

these all channels (0~71) to send uplink packets.

CHE US915 Uplink Channels(125KHz,4/5,Unit:MHz,CHS=0)

0 ENABLE Channel 0-63

1 902.3 902.5 902.7 902.9 903.1 903.3 903.5 903.7 Channel 0-7
2 903.9 904.1 904.3 904.5 904.7 904.9 905.1 905.3 Channel 8-15
3 905.5 905.7 905.9 906.1 906.3 906.5 906.7 906.9 Channel 16-23
4 907.1 907.3 907.5 907.7 907.9 908.1 908.3 908.5 Channel 24-31
5 908.7 908.9 909.1 909.3 909.5 909.7 909.9 910.1 Channel 32-39
6 910.3 910.5 910.7 910.9 911.1 911.3 911.5 911.7 Channel 40-47
7 911.9 912.1 912.3 912.5 912.7 912.9 913.1 913.3 Channel 48-55
8 913.5 913.7 913.9 914.1 914.3 914.5 914.7 914.9 Channel 56-63

Channels(500KHz,4/5,Unit:MHz,CHS=0)

| 903 | 9046 | 906.2 | 907.8 | 9094 | 911 [ 912.6 | 914.2

Channel 64-71

When you use the TTN V3 network, the US915 frequency bands use are:
903.9 - SF7BW125 to SF10BW125

904.1 - SF7BW125 to SF10BW125

904.3 - SF7BW125 to SF10BW125

904.5 - SF7BW125 to SF10BW125

904.7 - SF7BW125 to SF10BW125

904.9 - SF7BW125 to SF10BW125

905.1 - SF7BW125 to SF10BW125

905.3 - SF7BW125 to SF10BW125

904.6 - SF8BW500

Because the end node is now hopping in 72 frequency, it makes it difficult for the devices to
Join the TTN V3 network and uplink data. To solve this issue, you can access the device via

the AT commands and run:
AT+CHE=2
ATZ

to set the end node to work in 8 channel mode. The device will work in Channel 8-15 & 64-

71 for OTAA, and channel 8-15 for Uplink.

The AU915 band is similar. Below are the AU915 Uplink Channels.

CHE AU915 Uplink Channels(125KHz,4/5,Unit:MHz,CHS=0)

0 ENABLE Channel 0-63

1 915.2 915.4 915.6 915.8 916 916.2 916.4 916.6 Channel 0-7
2 916.8 917 917.2 917.4 917.6 917.8 918 918.2 Channel 8-15
3 918.4 918.6 918.8 919 919.2 919.4 919.6 919.8 Channel 16-23
4 920 920.2 920.4 920.6 920.8 921 921.2 921.4 Channel 24-31
5 921.6 921.8 922 922.2 922.4 922.6 922.8 923 Channel 32-39
6 923.2 923.4 923.6 923.8 924 924.2 924.4 924.6 Channel 40-47
7 924.8 925 925.2 925.4 925.6 925.8 926 926.2 Channel 48-55
8 926.4 926.6 926.8 927 927.2 927.4 927.6 927.8 Channel 56-63

Channels(500KHz,4/5,Unit:MHz,CHS=0)

915.9 | 9175 | 919.1 | 9207 | 9223 | 9239 | 9255 | 927.1

Channel 64-71
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6.6 How to set up LSN50 to work with Single Channel Gateway such as
LG01/LG02?

In this case, users need to set LSN50 to work in ABP mode and transmit in only one
frequency.
Assume we have a LG02 working in the frequency 868400000 now, below is the steps.

Stepl: Log in TTN V3, Create an ABP device in the application and input the network session
key (NETSKEY), app session key (APPSKEY) from the device.

CONSOLE Applications ~ Gateways Support

rrrrrrrrrrrrrrr

Applications ° dragino_test_application1 Devices =) 23232

Application ID  dragino_test_application1
Device ID 23232

Description LT-33222-1-5645

Activation Method

Device EUl <> £ @& B9 14 BE 67 @A 98 34

Application EUl <> = 70B3D57EF@ 004618 =]

Device Address| < = 26@11AF1 B
In ABP mode, The device Address,
. _ Network Session Key, App Session
Network Session Key| <> 5 @ DD8697F6 BDBE 7F 43 CE 6944 4F 26 64 16 41 | B Key must match between the End
Node and LoRaWAN server
App Session Key | <> = # 7848 B25C D6BE 8B 2F 86 (847 B813 21 FE 14 | B

Status © 4minutes ago

Note: You need to make sure the above three keys match in the device and in TTN V3. You
can change them either in TTN V3 or in the Device to make them match. In TTN V3, NETSKEY
and APPSKEY can be configured in the setting page, but the Device Addr is generated by TTN
V3.

You can also change the Device ADDR in TTN V3 by using the The Things Network CLI.
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Step2: Run AT commands to make the LSN50 work in Single frequency and ABP mode.
Below are the AT commands:

AT+FDR Reset Parameters to Factory Default, Keys Reserve
AT+NJM=0 Set to ABP mode

AT+ADR=0 Set the Adaptive Data Rate Off

AT+DR=5 Set Data Rate (Set AT+DR=3 for 915 band)
AT+TDC=300000 Set transmit interval to 5 minutes
AT+CHS=868400000 Set transmit frequency to 868.4Mhz
AT+DADDR=26 01 1A F1 Set Device Address to 26 01 1A F1
ATZ Reset MCU

As shown below:

£P COM19 - PuTTY =

6.7 How to configure the EUI keys in LSN50?

The early version of LSN50 firmware doesn’t have pre-configured keys.

It is recommended that you update the image to the latest version before configure the keys.

Refer upgrade image to update the firmware to the latest version.
Run AT commands to set the keys to desired keys; refer AT Command manual.
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7. Trouble Shooting

7.1 Connection problem when uploading firmware.

Issue: While using USB to TTL to upload firmware via UART interface. It works for several
times but most of times it fails.

Checklist:

1. Double check if follow up exactly the steps as manual.

2. Check if hardware works fine: a) check if AT command works, b) check if ISP / flash
switch works: PA12 will have different output level while set the ISP/Flash Switch in
different position. c) check if reset button works.

3. If you use Windows10 system. Please change the flash loader to run in Windows7
compatibility mode.

## STMFlashLoader Demo.exe [EiE X
S wESR FEE =2 EEEE

WMRHEFEAREEEMEAR Windows ETEETE, EERETHE
BiEREREE.

ETREEEERE

LEEEE T ERE

Windows 7 v

snem

=B

[EtaERaiE=

8 f{256)&

[ 640 x 480 RESHEET
C=ReEfib
O s RaihsritER

EHS DRI RS

ERFrERFIREE

=
ol

4. We have seen cases where the FT232 USB TTL adapter has a reliability issue with the PC
USB chipset (Intel). In this case, even though points 1 and 2 above work, it still has a
reliability issue for uploading. If this happens, change to a different PC or change the
USB to TTL adapter to solve the issue.

7.2 Why |l can’t join TTN V3 in US915 / AU915 bands?

It is due to channel mapping. Please see the Eight Channel Mode section above for details.
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7.3 AT Command input doesn’t work
In the case if user can see the console output but can’t type input to the device. Please check

if you already include the ENTER while sending out the command. Some serial tool doesn’t
send ENTER while press the send key, user need to add ENTER in their string.
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8. Order Info
Part Number: LSN50-XX-YY or LSN50-v2-XX-YY-ZZ

XX: The default frequency band
AS923: LoRaWAN AS923 band
AU915: LoRaWAN AU915 band
EU433: LoRaWAN EU433 band
EU868: LoRaWAN EU868 band
KR920: LoRaWAN KR920 band
US915: LoRaWAN US915 band
IN865: LoRaWAN IN865 band
CN470: LoRaWAN CN470 band

YY: Hole Option

e 12: With M12 waterproof cable hole

e 16: With M16 waterproof cable hole

e 20: With M20 waterproof cable hole (LSN50 v2 doesn’t have this version)
e NH: No Hole

ZZ7: Battery Option ( Only valid for v2 model)
e  4:with 4000mAh battery
e 3:with 8500mAg battery

9. Packing Info
For LSN50:

Package Includes:
> LSN50 LoRa Sensor Node x 1

Dimension and weight:

Device Size: 8 x 6.5 x5 cm
Device Weight: 137g

Package Size / pcs: 9 x 7 x 6cm
Weight / pcs : 160g

YVVYVYY

For LSN50 v2:
Package Includes:
» LSN50 v2 LoRa Sensor Node x 1
» External antennax 1
»  Spring Antenna (evaluate purpose)

Dimension and weight:

Device Size: 9.7 x 6.5 x4.7 cm
Device Weight: 150g

Package Size / pcs: 14.0x 8x 5 cm
Weight / pcs : 180g

Y VVYYVY
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10. Support

e Support is provided Monday to Friday, from 09:00 to 18:00 GMT+8. Due to different
time zones we cannot offer live support. However, your questions will be answered as
soon as possible in the before-mentioned schedule.

e Provide as much information as possible regarding your enquiry (product models,
accurately describe your problem and steps to replicate it etc) and send a mail to

support@dragino.com

11. References

<> Product Page
(http://www.dragino.com/products/lora/item/128-Isn50.html)

<> Data Sheet
(http://www.dragino.com/downloads/index.php?dir=datasheet/EN/&file=Datasheet_LoRaS
ensorNode.pdf)

<> Image Download
(https://github.com/dragino/LoRa_STM32/tree/master/LSN50.hex)

<> Mechanical Drawing:
http://www.dragino.com/downloads/index.php?dir=LSN50-LoRaST/Mechanical Drawing/
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